We investigate the e¤ect of studying abroad on international labor market mobility later in life for German university graduates. As a source of identifying variation, we exploit the introduction and expansion of the ERASMUS student exchange program, which signi…cantly increases a student's probability of studying abroad. Using an Instrument Variable approach we control for unobserved heterogeneity between individuals who studied abroad and those who did not. Our results indicate that student exchange mobility is an important determinant of later international labor market mobility: We …nd that studying abroad increases an individual's probability of working in a foreign country by about 15 to 20 percentage points, suggesting that study abroad spells are an important channel to later migration. The results are robust to a number of speci…cation checks.
Introduction
International labor market mobility has accompanied economic activity for centuries. Depending on the perspective international labor migration is seen as bene…cial or harmful for economic development. Proponents argue that it facilitates e¢ cient matching between workers and jobs. Opponents, however, fear that outmigration may cause a brain
We thank David Card, Pedro Carneiro, Hilary Hoynes, Victor Lavy, Costas Meghir, Enrico Moretti, Steve Pischke and seminar participants at UC Berkeley, LSE, UCL and the Arne Ryde Symposium in Lund for helpful comments and suggestions. We would especially like to thank Christian Kerst, KarlHeinz Minks, Hildegard Schaeper, and Andrä Wolter at HIS for their hospitality and the access to the graduate survey data. We also thank the SOKRATES/ERASMUS Unit at the German Academic Exchange Service (DAAD) for the provision of data on the ERASMUS program, especially Marie Johann and Bettina Morhard. The views expressed in this paper are our own and do not necessarily correspond to the views of HIS or DAAD. Contact details: Matthias Parey, Institute for Fiscal Studies (IFS), 7 Ridgmount Street, London WC1E 7AE, United Kingdom. Tel: +44 (0)20 7291 4800, E-mail: m.parey@ucl.ac.uk. Fabian Waldinger, Centre for Economic Performance, London School of Economics, Houghton Street, London WC2A 2AE, United Kingdom, E-Mail: f.waldinger@lse.ac.uk drain if there is no corresponding in ‡ow in human capital from immigration. Given the relevance of international labor migration it is important to understand its driving forces. Supporters of international labor market mobility but also people concerned about brain drain highlight the importance of studying abroad as an important factor a¤ecting an individual's decision to work abroad later on in life. The European Commission, promoting international labor market mobility within Europe, claims in a recent report: "It is the Commission's responsibility to ensure that the freedom of movements of workers (...) is guaranteed and operates in reality. (...) In this respect the value of educational mobility cannot be underestimated, not least because of linguistic and intercultural skills that mobile student acquire. Evidence indicates that students who have been internationally mobile are more likely later in life to consider, seek or take up job opportunities in a Member State other than their own."
(Commission of the European Communities 2002)
Likewise, people worried about losing highly skilled workers to other countries mention the importance of studying abroad as a determinant of later international labor market mobility. This is exempli…ed by a quote from a recent article in the Economist about international labor market mobility of Germans:
" The modest …gures mask a more serious problem: brain-drain. Hard numbers are di¢ cult to …nd, but anecdotal evidence suggests that many more academics are leaving Germany than are arriving (...) In part, this is due to globalization. German university students usually spend at least one term abroad and often speak a second language ‡uently. For the highly skilled, it does not matter much whether they work in Berlin, Munich, London or New York." (The Economist 2006) Despite the widespread belief in the link between studying abroad and international labor market mobility, empirical evidence is very limited. This paper establishes a connection between studying abroad and working abroad later on in life which goes beyond correlation. To analyze this question we use data from a large-scale survey of German university graduates, designed to allow nationally representative analyses of universityto-work transitions.
It is likely that students who decide to study abroad are in many ways di¤erent from students who undertake all of their education in their home country. The unobserved heterogeneity may also a¤ect the decision of working abroad later on in life. This may introduce a bias in OLS estimates of the e¤ect of studying abroad on subsequent international labor migration decision. In order to obtain unbiased estimates we thus employ an Instrumental Variables strategy. We exploit the fact that the introduction and expansion of student exchange programs exogenously increased the possibility for students to study abroad. A hugely important stimulation for international student exchange opportunities in Europe has been the introduction of the ERASMUS exchange program in 1987. We exploit the variation in scholarship availability as a source of exogenous variation in a student's probability to study abroad. In order to ascertain a student's exposure to the ERASMUS program we construct a unique dataset, containing annual information on the number of exchange places for each subject at every German university. We …nd that the ERASMUS program has a large impact on international student mobility. Furthermore, we can use the variation in international student exchange programs to identify the causal e¤ect of studying abroad on the decision of working in a foreign country later on in life. We …nd that studying abroad increases a person's probability of working abroad by about 15-20 percentage points. Our results are robust to a number of speci…cation checks. One of the policy implications is that student mobility schemes have an important role in facilitating international labor migration.
There is a large body of literature addressing the phenomena of brain drain. In an early theoretical paper, Grubel and Scott (1966) discuss the brain drain phenomena assuming competitive markets and the absence of externalities from the skilled worker's employment at home. Under these assumptions the sending country will only incur short-run frictional costs, which may be o¤set by other bene…ts from international mobility, such as remittances or internationally available research output. Bhagwati and Hamada (1974) argue that these conclusions fail to hold in a world where education is largely …nanced by the home country and where wages are sticky. In an endogenous growth framework, Beine, Docquier, Rapoport (2001) highlight the e¤ect of mobility on education choices at home in a world where later migration is uncertain: Migration possibilities directly reduce growth rates in the home country, but the increased returns to education lead to an increase in the educational attainment at home, potentially o¤setting this e¤ect.
Empirically, Docquiers and Marfouk (2006) combine national census data sets from receiving countries to compute the number of migrants by educational attainment for a large set of OECD countries. One of the key features of their results is the strong increase in international migration of skilled workers between 1990 and 2000. While brain drain has been traditionally seen as a particular problem for developing countries, there is recent interest in emigration from European countries (Saint-Paul 2004 , Becker, Ichino & Peri 2003 , Uebelmesser 2006 . Saint-Paul (2004) uses US Census data to compare European migrants'characteristics with the stayers in the sending country. He concludes that even though migrants only constitute a relatively small fraction of the sending countries population, they form a highly selective group, and their numbers are increasing.
It has long been recognized that outmigration of skilled labor may be o¤set by immigration of skilled foreigners. Since we do not investigate the in ‡ow of skilled immigrants, it is clear that our analysis cannot give a complete answer to the extent of brain drain in Germany. We still believe, though, that our analysis is useful evidence in this debate since we are able to characterize an important driving force of international labor market migration.
There are very few papers investigating the link between international student mobility and the decision to work abroad after graduation. One reason is data availability: Most surveys do not contain information on study abroad spells during a student's undergraduate career, and graduates who work abroad are generally not sampled in national surveys of the sending countries. The available evidence is based on surveys of students. Jahr and Teichler (2001) use data from a survey of European university graduates. They investigate the e¤ect of studying abroad on later international labor market mobility without controlling for possible selection of formerly mobile students. They …nd that formerly mobile students are between 15 and 18 percentage points more likely to work in a foreign country after graduation. The paper which is most closely related to ours is a study by Oosterbeek and Webbink (2006) . They employ a regression discontinuity design to control for unobserved heterogeneity between internationally mobile and nonmobile students. Using data on talented Dutch university students they …nd that studying abroad increases the probability of living in a foreign country by about 50 percentage points. A key di¤erence to our work is that they look at a small sample of particularly talented students, while we use a nationally representative survey of German university graduates. Another important di¤erence is that Oosterbeek and Webbink (2006) investigate the e¤ect of postgraduate studies abroad. Students pursuing a postgraduate degree abroad may remain in the receiving country while looking for work. Part of the e¤ect they …nd may also be driven by the fact that some of the respondents abroad are still enrolled in higher education at the time of the survey. In contrast, in our work, the intervention is international mobility during the undergraduate career, after which students return to complete their degree in Germany. Thus, our research design allows us -and in fact forces us -to separate the two mobility investments (studying abroad and working abroad). The e¤ect we …nd is therefore informative about the dynamic e¤ects of earlier mobility investments.
Analyzing mobility decisions of university graduates is important as they constitute the group of highly skilled people who may be especially important for a country's economic growth. It is increasingly recognized that location choices of talented individuals may be crucial for growth and prosperity of countries (see, for example, Chellaraj, Maskus and Mattoo (2006) ). Our paper makes a number of contributions: Our data allows unique insights into the decision to work abroad in the early career of university graduates. Since we are able to characterize the out ‡ow of highly-skilled mobile people we provide an important element to both the academic and the policy debate on international labor market mobility and brain drain. Furthermore, exploiting the exogenous introduction of the ERASMUS scheme allows us to provide an estimate of the causal e¤ect of the study abroad decision during the undergraduate career.
Driven by the observed pronounced di¤erences between migrants and non-migrants in educational attainment, there is also increasing interest in understanding the interactions between migration and education decisions. At the same time, little is known about the reasons for this relationship. Our work addresses this question by evaluating mobility implications of a particular educational investment. Our results indicate that mobility components in educational interventions can have large e¤ects on mobility decisions later in life. Our results emphasize the importance of considering repeat migration in explaining mobility patterns, and underline the usefulness of understanding earlier mobility behavior in predicting location choices.
The paper proceeds as follows: The next section brie ‡y describes the data we are using. Section 3 outlines our identi…cation strategy. We then present the …rst stage results and provide evidence that our instruments are both powerful and operate very precisely in the way we claim they do. The following section present the main results and a number of sensitivity checks. We present descriptive evidence into the channels which lead students who studied abroad to work abroad later on. The last section concludes.
Data
We use data on German university graduates, which has been collected by the Higher Education Information System (HIS) institute. This survey is conducted to provide a nationally representative longitudinal sample of university graduates in Germany. A sample of university graduates has been drawn from cohorts graduating in the academic years 1988-89, 1992-93, 1996-97, and 2000-01. In the following, we will refer to these four cross-sections as graduate cohorts 1989, 1993, 1997, and 2001 . Graduates in each cohort are surveyed twice. The …rst survey takes place about 12 months after graduation (the Initial Survey). The same individuals participate in a follow-up survey about 5 years after entering the labor market (Follow-Up Survey).
1 The following …gure illustrates the timing of the di¤erent surveys.
1 For the 2001 cohort, only the initial survey is available so far.
Figure 1: HIS Data
The data contains detailed information on the students'background, study history, and labor market characteristics. This allows us to relate study decisions, in particular international educational mobility, to later labor market outcomes. A large advantage of this dataset lies in the fact that individuals graduating from a university in Germany are followed even if they move to a foreign country. This feature makes this dataset particularly valuable to investigate questions concerning international mobility.
The data and the sampling process is described in detail in Briedis & Minks (2004) . The sample was drawn as follows: For each cohort, university-subject-degree combinations where sampled randomly, and the respective universities mailed the questionnaire to each student who had graduated within the corresponding academic year. This procedure ensures that the sample contains individuals from a large number of di¤erent institutions and subjects. One key advantage of the data is that the population of interest consists of all university graduates who completed their studies during a given academic year at any institution of higher education in Germany. The higher education system in Germany consists of a number of di¤erent university types catering to di¤erent types of students. We include …ve main types of higher education institutions in our estimation. This includes not only the traditional universities (Universitäten) but also the so-called Universities of Applied Sciences (Fachhochschulen), the Comprehensive Universities (Gesamthochschulen), the Colleges of Art and Music (Kunst-und Musikakademien) , and the Theological Universities (Theologische Hochschulen).
2 The response rate to the survey is around 25%. While of course a higher response rate would be desirable, an analysis conducted by the HIS has come to the conclusion that the characteristics of the survey respondents are close to those of the target population.
The total number of respondents in our data corresponding to the four cohorts is 8,153 (1989), 6,737 (1993), 6,220 (1997), and 8,103 (2001) . The key information for our purposes is whether the student has studied abroad during her undergraduate studies, and whether the graduate works abroad at the time of the survey. We infer undergraduate mobility from the …rst question of the questionnaire, which asks the student to report her complete enrollment history. Respondents are instructed to report each change of degree program or university. The questionnaire makes explicit reference to study abroad as one form of change in status in the 2001 survey. We use this information to construct an indicator of whether the student studied abroad during her undergraduate career. In order to exclude university mobility after …nishing the …rst degree (e.g. to obtain a Master abroad), we only look at international mobility before the graduation date of the …rst degree. It is important to note that only students who obtain their degree in Germany are surveyed. We are, therefore, not able to observe students who …rst enrol in Germany and subsequently move to a foreign university and obtain their degree abroad. Also Germans who complete all of their higher education abroad are not included in our sample. These individuals may be di¤erent to students who study abroad as part of their degree in Germany. It is quite likely that those who complete their higher education abroad are even more likely to work in a foreign country after graduation than students who obtain their degree in Germany. If this was true we would underestimate the e¤ect of studying abroad. Unfortunately, our data is not suitable to test this hypothesis.
For all students who have ever participated in the labor market, both the initial and the follow-up surveys contain questions about the current (or the last) employment, including the location of work. We infer from this question whether a former student now works in Germany or abroad, and create an indicator accordingly.
The following …gure shows the percentages of studying abroad and working abroad (from the initial survey, one year after graduation) for the four graduation cohorts. It can be seen that both studying abroad and working abroad occurs more frequently among students of later graduation cohorts. It is important to note that we include dummies for the four graduation cohorts in all our regressions. Therefore, we do not identify the e¤ect of studying abroad from the overall time-trend in the two variables. In fact, in our sensitivity analysis, we show that our results are robust to allowing for not only a general time trend, but also for subject-speci…c time trends. These percentages can be compared to information on international mobility from other data sources. Isserstedt & Schnitzler (2002) point out that di¤erent data sources use di¤erent ways to collect data and di¤erent de…nitions of a stay abroad. These di¤erences may result in di¤erent estimates of student mobility. With this caveat in mind, we compare the incidence of international educational mobility in our data to data from the 16th Sozialerhebung, a large-scale survey of German students in 2000. Of all students surveyed in the Sozialerhebung about 13 percent of advanced students indicated that they spent part of their studies at a foreign university. While this number is larger than ours, it seems roughly comparable: The students interviewed in the Sozialerhebung in 2000 will on average belong to a later graduate cohort than the academic year 2000/2001, which corresponds to our last cohort. Also, our de…nition relies on students spending at least one term at a foreign university. Thus, short term exchange will be included in the …gure of the Sozialerhebung, but not in ours. The …gures from the Sozialerhebung also replicate the strong over-time increase in the fraction of students who study abroad.
With similar caution we use data from the OECD Factbook 2006 to investigate the reliability of our data with respect to international labor market mobility. The OECD estimates that about 5.5 percent of Germans holding a university degree worked as expatriates in an OECD country in the year 2001. This number is lower than the percentage of people working abroad for the 2001 cohort in our dataset. This can be explained by the fact that the OECD calculates its estimate of expatriates by considering migration to the OECD countries only. Our number, however, includes people working abroad anywhere in the world. Di¤erences may also be driven from di¤erent methodologies of estimating outmigration: the OECD captures stocks of people abroad while we look at the out ‡ow of graduates from a certain cohort.
We conclude that both the percentage of people studying abroad and the percentage of people working abroad in our data are comparable to estimates from other data sources. This is reassuring as there may be a worry that response rates to the the HIS survey may di¤er for people living abroad. Unfortunately, there is no direct way of testing for di¤erential response rates as we do not have any information on the individuals who do not respond to the HIS survey. One way of addressing this concern is to show that other datasources with di¤erent sampling frames exhibit similar numbers to our data.
In addition to the international mobility variables we also use a number of other variables as controls, which we obtain from the HIS data as well. We create a measure of potential experience since graduation, de…ned as the number of months from graduation to the time of answering the questionnaire. 3 We take this measure of potential experience rather than actual labor market experience, because actual labor market experience could be a¤ected by a study period abroad and might then be endogenous to our outcome. Other controls include a female indicator and an indicator for whether the student completed an apprenticeship before beginning her university studies. We also use variables which control for a students' earlier mobility decisions. In particular we include a variable which controls for whether the student …rst enrolls in university in the state (Bundesland) where she obtained her …nal high school degree. Furthermore, we include the distance between the state of her university enrollment and the state where she obtained her high school degree. We use a number of variables to control for a student's parental background. To control for parental education we use a variable that indicates the highest grade completed by either parent, where we split parental education into three categories to account for the characteristics of the education system in Germany. The omitted category contains students with parents who obtained up to 13 years of education. This group consists of students with parents who did not receive a school degree (very few), parents with lower types of secondary schooling (Hauptschule or Realschule) usually followed by an apprenticeship, and parents who obtained a high school degree but no further education (very few). The second group is comprised of students where the better educated parent either obtained an advanced craftsmanship degree (Meister) or some higher education, such as a degree from a university of applied science (Fachhochschule) but not a degree from a university. The third group includes students who have at least one parent holding a university degree. 4 We also construct indicator variables in …ve categories for each parent to control for parental occupation. As a proxy for credit constraints we use an indicator variable whether the student ever received federal …nancial assistance (BAFOEG). Students are eligible to this assistance if parental income is below a certain threshold. This threshold varies according to the number of children who are enrolled in a formal education program. In order to implement our Instrumental Variables strategy we combine the HIS graduate survey data with a unique dataset of ERASMUS participation. There is no readily available data on the ERASMUS exchange program for our time period of interest. The German Academic Exchange Service (DAAD) provided us with data on the number of ERASMUS scholarship holders for each year and each participating institution on a subject-by-subject basis from 1993/94 to 1999/2000. To obtain the data for the earlier years we proceeded as follows: The DAAD provided us with the number of scholarships allocated to each ERASMUS inter-university agreement (Inter-university Cooperation Program, ICP). We combined this information with published listings of all ICPs, which give details about the participating universities and the subjects covered for each interuniversity agreement (see, for example, DAAD (1992)). This allows us to construct a panel data set at the university-subject-year level that covers the entire history of the ERASMUS program in Germany. We use the following approach to establish when the typical student goes abroad: We compute the median academic year in which students go abroad, separately by graduate chohort, subject and university type (University, University of Applied Science, Comprehensive University, Theological University or College of Art). We then assign to each student the ERASMUS characteristics which correspond to that academic year. This approach is preferrable to simply assigning ERASMUS characteristics at a …xed point in the student's study period (say the …rst or second year): since our graduates are sampled when they exit university, and since there is substantial variation in length of studies, there might be systematic relation between individual study duration and other unobservable factors. All our regressions include …xed e¤ects both for the graduate cohort and for the year in which the typical student studies abroad, which was used to assign the ERASMUS exposure.
We restrict our sample to those observations for which all variables of interest are observed. As mentioned before, students from the graduate cohorts 1989, 1993, and 1997 have been surveyed twice, the …rst time one year after graduating from university and a second time …ve years after graduation. We thus have two observations for the location of work for most individuals from those cohorts. In the estimation below, we pool the observations from the initial and the follow-up survey for e¢ ciency reasons. This allows us to use the information provided in both questionnaires. Means and standard deviations of our estimation sample are reported in Table 1 . It is evident from comparing columns (2) and (3) that individuals who studied abroad are also more likely to work abroad later in life. One can also see that individuals with more exposure to ERASMUS (as measured by ERASMUS ratio or ERASMUS indicator, which are described in further detail below) are more likely to study abroad. In the following section we explain how we use the ERASMUS program to identify the causal link between studying abroad and international labor market mobility later in life.
Identi…cation Strategy
In order to investigate the e¤ect of studying abroad on international labor market mobility we estimate the following equation.
(1) Work Abroad = 1 + 2 Study Abroad + 3 X + 4 Cohort FE + 5 Year Abroad FE
Where Work Abroad and Study Abroad are dummy variables indicating whether an individual worked abroad or studied abroad respectively. X is a vector of personal characteristics, which may a¤ect the decision to work abroad, such as gender, work experience or an individual's family background. We also include a full set of dummies for each graduate cohort, the year a typical student goes abroad (as explained in the previous section), a student's subject, and university. Our main interest lies in obtaining consistent estimates of 2 .
The summary statistics presented in the previous section clearly indicate that students who study abroad di¤er systematically in their observable characteristics from those who remain in Germany throughout their undergraduate studies. Although our data set is rich in observed characteristics of the student, many dimensions which are likely to a¤ect the students' mobility decision remain unobserved. A possible factor could be, for example, the students'unobserved motivation. If these unobserved factors are correlated with the outcome, estimating equation (1) using OLS would yield biased estimates, because we would mistakenly attribute the e¤ect of the unobserved covariates to the stay abroad. While it is generally di¢ cult to characterize these unobserved components in its entirety, there is some direct evidence of what factors may play a role. In their sociological analysis of determinants of studying abroad, Muessig-Trapp & Schnitzler (1997) identify as critical factors a¤ecting the decision to study abroad the student's personality structure, her …nancial situation, whether she holds any parttime job, foreign language skills, the expected labor market bene…t of going abroad, and her motivation. Clearly, many of these dimensions will be unobserved to the econometrician. Thinking about our outcome of interest it is likely that the same unobserved factors which drive the decision to study abroad will also a¤ect the decision of where to look for a job. It is therefore not clear what at all can be learned from a comparison of means of those who study abroad versus those who do not. This underlines that this context requires a credible identi…cation strategy to learn about the causal impact of the study period abroad. We use the ERASMUS program as an instrumental variable to identify the causal e¤ect of studying abroad. As our …rst stage we estimate the following equation:
(2) Study Abroad = 1 + 2 ERASMUS + 3 X + 4 Cohort FE + 5 Year Abroad FE + 6 Subject FE + 7 University FE + ERASMUS is a variable measuring a student's exposure to the ERASMUS program, which we describe in further detail below. In addition to the main variables of interest we include the same control variables as in equation (1).
Our identi…cation strategy relies on the large scale introduction and expansion of the ERASMUS program. In 1987, the Council of Ministers of the European Community passed the European Community Action Scheme for the Mobility of University Students (ERASMUS). The main objective of ERASMUS is "to achieve a signi…cant increase in the number of students [...] spending an integrated period of study in another Member State" (Council of the European Communities 1987). Student mobility was to be increased through the creation of a European university network, individual scholarships, and mutual recognition of academic credits (Smith 1988) . Since then, ERASMUS has continually expanded. Looking across all participating countries, 1.37 million students have taken part in ERASMUS in the period of the academic years 1987/88 to 2004/05, with 15.7% of those outgoings coming from Germany. 5 The magnitude of the expansion can be clari…ed by relating ERASMUS outgoing students to the number of students in a given cohort. For example, of those graduates surveyed in 2001, about 5% of German students studied abroad with an ERASMUS scholarship. 6 The overall incidence of studying abroad for the 2001 cohort is 8 percent. The ERASMUS program therefore accounts for more than half of international undergraduate mobility in Germany in our last cohort. Particularly noteworthy is the over-time change in the number of ERAS-MUS scholarships. Figure 3 shows the number of German outgoing students for each year since the introduction of the program.
Figure 3: ERASMUS in Germany
The dramatic expansion is clearly visible. Students in our four graduate cohorts are therefore a¤ected quite di¤erently by the program. It is important to be precise about the variation we exploit to identify the e¤ect of ERASMUS. We account for systematic di¤erences between universities by including university …xed e¤ects. Our empirical strategy thus relies on over-time changes in scholarship availability. At the same time, we include dummies for our four graduate cohorts, so that any di¤erence that is common to all students in a cohort is taken out as well. This ensures that we are not relying on any long-term trends (which may possibly a¤ect both the instrument and the outcome). Furthermore, we include dummies for the year a typical exchange student begins her stay at a foreign university. We de…ne this year as the year when the median exchange student in a given subject and graduate cohort enrols at a foreign university. We allow this year to vary across di¤erent subjects because students in di¤erent departments integrate their stay at a foreign university at di¤erent times of their degree. We also allow this timing to vary across di¤erent university types. In addition to that we include subject …xed e¤ects in our estimation. This accounts for any systematic di¤erence in international mobility of students in di¤erent subjects. We therefore rely on over-time changes in program intensity at a given subject and university combination. Probing the robustness of our …ndings we also include subject speci…c time trends in our speci…cations. These allow for a separate linear trend in the probability of studying abroad for each subject. The nature of our results is not a¤ected by including those time trends. To further control for any possible unobserved heterogeneity we include …xed e¤ects for the interaction of a student's faculty (such as humanities or science faculty) and her university. We show below that our …ndings are robust to using these …xed e¤ects.
Students participating in the ERASMUS program apply for an exchange scholarship at their home university. The award of the scholarship not only secures them a place at a certain partner university abroad but also provides them with a small mobility grant. In the academic year 1997/1998 (the year a typical student from the 2001 graduation cohort went abroad) an outgoing student from Germany received about 138 Euros per month for her stay abroad. In addition to receiving the mobility grant the ERASMUS student receives a tuition fee waiver at the foreign university. Another important bene…t of ERASMUS is that it signi…cantly reduces the student's application costs and the time the student needs to apply in advance to be able to organize a stay at a foreign university.
In order give a insight into the variation, which is exploited in our identi…cation strategy, we show the raw data on the number of ERASMUS students at four departments at the two large universities in Munich in the following …gure. The introduction of the ERASMUS program at a certain department occurred at di¤erent points in time at the two universities. After the introduction of the program the 7 We choose the Ludwig-Maximilians University and the Technical University Munich for our descriptive analyis because they are located in the same city and are of similar quality and reputation. This is exempli…ed by the fact that these two unversities were among only three universities to be selected as winner of the "Initiative for Excellence". This initiative allocates federal funding to German universities which are considered to have the potential to become world-class research universities. This potential was evaluated based on the universities'past performance and on their strategic plans for the future. number of students going abroad varies over time. We construct two di¤erent measures of a student's exposure to the ERASMUS program. The …rst variable measures the exact number of ERASMUS scholarships, o¤ered by each department at every university in a given year. In order to account for di¤erences in size of di¤erent departments, we normalize the number of scholarships with the number of students competing for these scholarships. We use the number of …rst year students in the fall semester of the academic year 1992/93 for this normalization. Again, these student numbers are at the universitysubject level. In the following we refer to this variable as ERASMUS ratio. This measure for a student's exposure to the scholarship program varies at the university, subject, year level.
The second ERASMUS measure is an indicator, which takes the value one if the student's department o¤ered an ERASMUS scholarship in the relevant year. In almost all cases this variable is 0 until a certain department joins the ERASMUS program and 1 thereafter, because very few departments leave the program after they have joined. We denote this variable ERASMUS indicator, which varies in the dimensions university, subject, and year as well. On the one hand this variable is less powerful than the other measure because it does not capture changes in the number of ERASMUS scholarships provided, which certainly a¤ect a student's probability of studying abroad. On the other hand, however, this disadvantage may be an advantage if student demand a¤ects the number of ERASMUS places. This would a¤ect the credibility of any instrument using the actual number of ERASMUS scholarships. Even though we believe that this is not an important concern in practice we propose our ERASMUS indicator variable as an alternative, which deals with this concern. The ERASMUS indicator variable is 0 if a department does not o¤er any ERASMUS scholarships and 1 if any ERASMUS scholarship is o¤ered. Using the ERASMUS indicator as an instrument amounts to a classical di¤erence-in-di¤erences estimator comparing students before and after the introduction of an exchange program for their subject at their university. The only way in which student demand may a¤ect this instrument is through triggering the introduction of ERASMUS in the relevant department, which we believe is extremely unlikely: The usual way in which a department introduces the program is through an active professor who happens to have contacts with professors at foreign universities. Furthermore, administrative hurdles when setting up the program stand in the way of any short term responses to student demand. If a certain department wants to join the ERASMUS program, the university has to apply for a certi…cation at the European Commission. Moreover, the department has to …nd partner universities, which are willing to exchange students with the given department. Clearing these administrative hurdles takes time. It is therefore very unlikely that departments are able to set up a new ERASMUS program in time for a certain cohort to be able to bene…t from that introduction.
Where does the over-time variation in ERASMUS come from? University partici-pation in ERASMUS operated through Inter-University Cooperation Programs (ICP), in which groups of university departments from di¤erent countries formed a network covered by an ICP agreement. As a long-run program, departments could decide not only whether at all to participate, but also when to enter the scheme. This provides us with a lot of variation in program participation. One way to interpret the evolution in ERASMUS scholarships is to think of the cooperations as an emerging network. Many departments would at some point enter ERASMUS with a few links to departments at foreign universities. Over time other foreign departments would be taken into the network. Similarly the German department itself would enter other (possibly new) cooperation networks. In order to visualize how students are a¤ected by these shocks of being faced with more or less exchange opportunity, we perform the following event study: For each student's initial university and subject choice, we observe whether there was at any point an ERASMUS cooperation in the time period we observe. We group students by whether they entered the university before or after the introduction of the ERASMUS scheme, and by how many years. In the following …gure we plot the time di¤erence between the introduction of ERASMUS and university entry against the probability of going abroad. Keeping in mind that students usually start two or three years before going abroad, we get the following prediction: According to our hypothesis, the probability of studying abroad should be ‡at for the cohorts starting more than three years before the introduction. The cohorts starting three or two years before the introduction of ERASMUS would then be the …rst ones to be a¤ected, and we expect an increase in the proportion of students studying abroad from then on. The results can be seen in Figure  5 . This …gure provides evidence that the ERASMUS scheme a¤ects the di¤erent cohorts in a very precise way. Closely following our prediction, the probability of studying abroad is low and ‡at before the introduction of ERASMUS, and goes up steeply afterwards. Furthermore, our data provides evidence that institutions which have not yet introduced ERASMUS are similar to those which never introduce ERASMUS: Students at institutions which never introduce ERASMUS have a probability of studying abroad of 2.6%, which closely matches the average for the not-yet-a¤ected students in the graph above.
The usefulness of ERASMUS as an Instrumental Variable (IV) depends on two conditions: First, the IV needs to be correlated with the endogenous variable (studying abroad). Second, it needs to be uncorrelated with the error term u of the outcome equation. The rank condition can be veri…ed by looking at the …rst stage regression, which we present in the following section of the paper.
The exclusion restriction requires that there is no direct e¤ect of the instrument on the outcome except through the endogenous variable. Since ERASMUS scholarships are restricted to educational exchange for undergraduate students, this is arguably satis…ed. Furthermore, it is required that our IV is not correlated with any other variable which a¤ects the outcome. We argue that this is satis…ed through our empirical strategy. We address possible concerns in turn. In particular, we consider the 'university quality' argument, the 'big push'argument, and the 'student selection'argument.
It may be the case that university quality a¤ects both our instrument and the out-come: If good universities o¤ered more ERASMUS scholarships, and if at the same time good universities produced higher skilled graduates who are more likely to …nd a job in a di¤erent country, the exclusion restriction would be violated. A similar argument applies if students at good universities were particularly motivated and able, making them more mobile even in the absence of ERASMUS. We take care of this problem by including university …xed e¤ects (FE) in all our regressions, which control for any permanent university attribute. A closely related criticism is that even within a given university some faculties, such as sciences, may be better than other faculties. We show that our results also hold if we include faculty times university …xed e¤ects, which control for any permanent di¤erence between faculties even within a given university. A common concern in IV estimation is that using a particular policy may carry the risk of not accounting for other policies which were implemented at the same time. Consider a university which at some point decides to raise its pro…le, and implements a number of measures designed to increase the attractiveness of the institution. For example, it could engage in more active exchange activities also outside Europe and possibly implement other measures at the same time. One way to demonstrate that this is unlikely to be the case is by showing that the ERASMUS program had a very precise and narrow impact. We use information of where students went to study abroad, grouped into three categories (Europe, United States, and other areas). We show below, that the ERASMUS program only a¤ected the exchange to Europe but not to other areas. This provides additional reassurance that our instrument has a very precise e¤ect, only a¤ecting a student's probability to study abroad in Europe.
Another concern is that students may choose a particular university-subject combination because of scholarship availability. Particularly mobile students might choose universities and departments o¤ering a large number of ERASMUS scholarships. This would again bias our IV results. We do not think that this is likely to occur, however. Since most of our sampled individuals started their university career long before the widespread availability of the internet, information about exchange programmes was extremely di¢ cult to obtain. Even nowadays it is hard to obtain information on the availability of ERASMUS scholarships on departmental websites of German universities. It is much more likely that enrollment decisions are based on factors such as reputation of the university or closeness to home. We also address the student selection argument directly by controlling for distance between the state of a student's highschool degree and her university. Controlling for earlier mobility does not a¤ect our results. A related worry is that students may change university or department after they …gured out that their university and/or department o¤ers little opportunity to study abroad. Using the ERASMUS measures from a student's …rst enrollment enables us to avoid any problems of selective mobility after university entry of the student.
In summary, we believe that in our empirical framework ERASMUS scholarship avail-ability provides us with exogenous variation in the student's decision to study abroad. After controlling for university FE, subject FE, graduate cohort FE, and year abroad FE we argue that the remaining variation can be understood as random shocks to the student. Depending on the cohort, subject, and university she belongs to, she will …nd a di¤erent set of international cooperations at her disposal. These di¤erences in scholarship availability will then translate into variation in the decision to study abroad. Using ERASMUS as an instrumental variable we can therefore estimate equations (1) and (2) to …nd the causal e¤ect of studying abroad. In all the regressions reported below we account for any dependence between observations by clustering all results on a university-subject level. This leaves the error correlation within clusters completely unrestricted and allows for arbitrary with-in cluster dependence. The clustering, therefore, not only allows arbitrary correlations of errors for students from a graduate cohort at a certain university and subject combination but also allows the errors of a universitysubject combination to be serially correlated. The following sections discuss the results we obtain using our identi…cation strategy. Table 2 presents the results from our …rst stage estimates. In this context the …rst stage regressions are interesting in its own right as one can learn about the factors a¤ecting an individual's decision to study abroad. We regress an indicator for studying abroad on our measure for exposure to the ERASMUS program and other control variables.
First Stage Results
In column (1) we use the ratio of ERASMUS places to the number of students in the relevant cohort as our measure for a student's exposure to ERASMUS. The coe¢ cient on ERASMUS is highly signi…cant with an F-statistic of 17.4. The coe¢ cient indicates that an increase in the ratio of ERASMUS places from say 5 percent to 10 percent increases an individual's probability of studying abroad by about 1 percentage point. Analyzing the e¤ect of our control variables one can see that a student's gender does not seem to a¤ect her probability of studying abroad. Students who have completed an apprenticeship before enrolling at the university are about 1.3 percentage points less likely to study abroad during their undergraduate studies. Not surprisingly, labor market experience after obtaining a degree does not a¤ect an individual's decision to study abroad. In column (2) we use an indicator for whether the student's department participates in the ERASMUS program as our measure for exposure to the ERASMUS program. Once again the coe¢ cient on the ERASMUS measure is highly signi…cant with an Fstatistic of 9.1. The coe¢ cient indicates that a student's probability of studying abroad increases by about 1.4 percentage points if her department participates in the ERASMUS program. The coe¢ cients for the control variables are very similar to the ones reported in column (1).
In columns (3) and (4) we add controls for a student's parental background to our speci…cations. Parental occupation is measured in …ve categories for each parent. We include a full set of dummies for these categories in these speci…cation. To save space we do not report the coe¢ cients on all those dummies. 8 Parental education is measured in three categories as the education level achieved by the parent with more education. The results indicate that students with better educated parents are signi…cantly more likely to study abroad. Students with a parent whose education level falls in our second category are about 1 percentage point more likely to study abroad than students with parents who have at most 13 years of education. Students with a parent holding a university degree are about 3.4 percentage points more likely to study abroad. The coe¢ cients and standard errors of our ERASMUS measures are hardly a¤ected by including the controls for parental background. This is reassuring as it indicates that explicitly accounting for socioeconomic background does not alter the power of our intervention on students' behavior. The speci…cations reported in columns (5) and (6) include controls for a student's mobility at the beginning of her studies. The …rst mobility measure is an indicator for whether the student has her …rst university enrolment in the federal state (Bundesland) where she graduated from high school. We add a further control, which measures the distance from the state where a student obtained her high school degree to the state of her …rst university enrollment. The results indicate that students who study in the state of their …nal high school degree are about 1.4 percentage points less likely to study abroad. Even though the coe¢ cient on the distance measure for pre-university mobility has the expected positive sign (those who enrol at a university further away from the state where they obtained their high school degree are more likely to study abroad), it is not signi…cantly di¤erent from 0. The estimates for the e¤ect of the ERASMUS program are not a¤ected by including the controls for early mobility. This increases the credibility of our instruments as it indicates that even accounting for previous mobility investments leaves our intervention una¤ected.
In the following we show that the ERASMUS program has a very speci…c e¤ect on studying abroad, as it only a¤ects the probability of studying abroad in a European country but not in countries outside Europe. This is a clear indication that the introduction of ERASMUS was not one of many policies to improve university quality, which in turn could a¤ect the outcome as well. In order to demonstrate the precise e¤ect of studying abroad we create three indicator variables, which take the value 1 if an individual studied abroad in Europe, the USA, or in any other foreign country respectively. We expect that our instrument only a¤ects the probability of studying abroad in Europe as the ERASMUS program only o¤ers scholarships for studying abroad in European part-ner universities. In columns (1) and (2) of Table 3 we replace the dependent variable of our usual …rst stage regression (studying abroad in any country) with an indicator for studying abroad in Europe instead. The speci…cation reported in column (1) is estimated using the ratio of ERASMUS scholarships. In column (2) we present the results from using the ERASMUS dummy as our measure for exposure to the program. The coe¢ cients on the ERASMUS measures are strong and highly signi…cant. The magnitude of the ERASMUS coe¢ cient is similar to the one obtained when we use the general de…nition of studying abroad.
We use an indicator for studying abroad in the US as our dependent variable for the speci…cations reported in columns (3) and (4). The coe¢ cient on the ERASMUS measures is not signi…cantly di¤erent from 0. Furthermore, the point estimates of the ERASMUS measures are very close to 0. In columns (5) and (6) we report speci…cations where we use an indicator for studying abroad in any country outside Europe or the US as the dependent variable. The results indicate that the ERASMUS program has no e¤ect on the probability of studying abroad in countries outside Europe or the US. The evidence from Table 3 strongly suggests that the introduction of the ERASMUS program was not correlated with the introduction of a broader set of policies, which might themselves a¤ect later labor market outcomes. These results increase our con…dence for using the ERASMUS program as an instrumental variable for studying abroad. In the following section we use this IV to obtain estimates of the e¤ect of studying abroad on the probability of working in a foreign country later in life.
Main Results and Sensitivity Analysis
The OLS results reported in column (1) of Table 4 con…rm that graduates who spent some time at a foreign university are more likely to work abroad later in life. Our OLS result indicates that the e¤ect of studying abroad is about 6 percentage points. Note that as before, all our standard errors are clustered at the university-subject level. As discussed before we do not want to attribute causality to the OLS results. This is because the factors a¤ecting an individual's decision to study abroad are likely to a¤ect her decision to work abroad later on as well. Therefore, we now turn to our IV results.
In column (2) of Table 4 we present the …rst set of IV results using the ratio of ERASMUS scholarships to the total number of students in the department as an instrument. We …nd that studying abroad increases an individual's probability to work in a foreign country by about 24 percentage points. Given the relatively large standard error this e¤ect is signi…cant at the ten percent level. We also …nd that females are about 0.6 percentage points more likely to work abroad. Furthermore, we …nd that individuals who completed an apprenticeship before they enrolled at university are about 0.4 percentage points less likely to work abroad, although this e¤ect is not signi…cant. People who complete an apprenticeship may be more likely to go back to work at the same …rm where they completed their apprenticeship, which will usually be located in Germany. We also …nd that labor market experience has an e¤ect on the probability of working abroad. The coe¢ cient indicate that individuals with one more year of experience in the labor market are about 0.5 percentage points more likely to work abroad. Within a survey wave, there is relatively little variation in potential experience, and this estimate also captures the increased probability of working abroad from the initial to the followup survey. Over and above this annual measure of potential experience, the indicator variable for the follow-up survey does not show up signi…cantly.
Column (3) adds interactions of the ERASMUS ratio with a full set of subject dummies as instruments. Including these interactions allows the impact of ERASMUS to di¤er across subjects. This may be relevant as it is quite likely that a student exchange program has a di¤erent impact for students studying di¤erent subjects. Since all our speci…cations include subject …xed e¤ects, identi…cation does not exploit any permanent di¤erences between subjects. Instead, this speci…cation allows the e¤ect of the ERAS-MUS to vary by subject in the …rst stage. Including the interactions enormously increases the precision of our estimates. The coe¢ cient on studying abroad is signi…cant at the 5 percent level and indicates that studying abroad increases an individual's probability of working abroad later in life by about 14 percentage points. The coe¢ cients on the control variables are very similar to the ones reported in column (2).
Even though we do not believe that student demand has a large impact on the number of ERASMUS scholarships we address this concern by using the ERASMUS indicator as our instrument in the speci…cations reported in columns (4) and (5). In column (4) we present the results from using the ERASMUS indicator as the only instrument. The standard errors on the coe¢ cient for studying abroad increases a lot, because the dummy for o¤ering any ERASMUS scholarships is a much less precise measure of a student's exposure to exchange opportunities. The point estimate, however, is very similar to the one we obtain if we use the ERASMUS ratio instrument.
In column (5) we show that using the interactions of the ERASMUS indicator with a full set of subject dummies increases the precision of our estimates. The estimated coe¢ cient on studying abroad indicates that studying abroad increases an individual's probability of studying abroad by about 19 percentage points. As before, the coe¢ cients on the other variables are hardly a¤ected by using the indicator measure instead of the ratio measure of ERASMUS. Even though we lose some precision by using the ERASMUS indicator as our IV the results are very similar to ones obtained if we use the ERASMUS ratio. Given these results we are con…dent to say that our results re ‡ect a supply-side increase in scholarship availability, rather than students'demand. -One common concern in IV estimation is a potential bias due to weak instruments (see Bound, Jaeger & Baker (1995) and Stock, Wright and Yogo (2002) ). The F-statistic from the …rst stage, reported at the bottom of Table 4, show that for most of our estimates, weak instruments are not likely to pose a problem even using conservative cut-o¤ values for the F-statistic. In the ERASMUS indicator speci…cation with subject interactions (column (5)), the F-statistic is comparatively lower, but the coe¢ cient is very similar to the previous ones, suggesting that weak instrument bias is not likely to be a problem here.
In summary, our IV results indicate that studying abroad increases the probability of working abroad by around 15 to 20 percentage points. In the following, we show that our results are robust to a number of speci…cation checks.
There may be a worry that students from di¤erent family backgrounds not only choose universities with di¤erent provision of ERASMUS scholarships but also exhibit di¤erent propensities to work in a foreign country. As long as this e¤ect is constant over time we deal with this problem by estimating all equations including university …xed e¤ects. It could be possible, however, that people from di¤erent backgrounds react di¤erently to the introduction of an ERASMUS program or changes in the number of scholarships. In order to address this concern we add controls for parental education and occupation to our main speci…cation. It is evident from looking at Table 5 that including the measures for parental background hardly a¤ects our estimates of the e¤ect of studying abroad. Students from better educated parents are between 0.5 and 1 percentage points more likely to work abroad. This e¤ect, however, is not always signi…cant.
Another concern is that students with a taste for mobility chose universities or departments with a lot of ERASMUS scholarships. Our IV estimates would be biased if these individuals were more likely to work abroad later in life. In the following we present a powerful test, which directly addresses this concern. We add two variables which control for a student's mobility at the start of her university career. The …rst variable indicates whether the student enrols in university in the state (Bundesland) where she obtained her highschool diploma (Abitur). The second mobility variable measures the distance from the state where she obtained her highschool diploma to the state of her …rst university enrolment. Including those two mobility variables hardly a¤ects the estimates for the e¤ect of studying abroad as can be seen from looking at Table 6 . The coe¢ cient on the distance measure for early mobility indicates that individuals who chose to study further away from the state where they received their highschool diploma are more likely to work abroad later in life. At the same time, the results from Table 6 indicate that the e¤ect of studying abroad remains unchanged.
Individuals may be more likely to work abroad if they know more foreigners. There are at least two channels through which the number of contacts to foreigners may a¤ect the likelihood of working abroad. One channel may be an increased number of con-tacts to future business partners. A further channel may be that contacts to foreigners increase an individual's taste for foreign cultures which may a¤ect her probability of working abroad. As the ERASMUS program is at least partly reciprocal, universities o¤ering more ERASMUS scholarships may also enroll more foreign students. This could then increase the student's propensity to work abroad later on and therefore bias our IV results. In Table 7 we present the results from adding the university wide ratio of foreign students over the total number of students in a student's cohort 9 to our speci…cation. Adding this control does not change the coe¢ cient on studying abroad at all. The coe¢ cient on our measure for the exposure to foreign students is highly signi…cant but rather small in magnitude. The estimated coe¢ cient indicates that increasing the percentage of foreign students at a student's home university from say 5 to 15 percent increases her probability of working abroad by about 0.08 percentage points. This exercise is interesting also because it adds university-speci…c covariates which vary over time, and it is reassuring that the results remain unchanged.
In the following we check whether our results are driven by time trends in our variables of interest. Including graduate cohort FE (as in all speci…cations) guarantees that we do not identify the e¤ect of studying abroad on working abroad from overall time trends. There may be a worry, however, that students studying certain subjects exhibit time trends in both studying abroad and working abroad. To address this issue we include linear subject speci…c time trends. The results of this exercise are reported in the second panel of Table 8 . Apart from the speci…cation reported in column (3) the inclusion of the subject speci…c time trends hardly a¤ects the coe¢ cient of studying abroad.
It may be the case that groups of departments within a university di¤er in quality or in their ability to foster international exchange. We address this concern by including a full set of department group times university …xed e¤ects. We thus use a separate …xed e¤ects for say sciences or languages at a certain university. Including this …ne level of FEs hardly a¤ects the estimates using the ERASMUS ratio instrument. Not surprisingly the estimates using the ERASMUS indicator instrument are slightly more a¤ected. The order of magnitude of the estimate, however, is preserved.
It is reassuring that the inclusion of time trends or a …ner set of …xed e¤ects does not have a huge impact on our estimates. This and the fact that our estimates are hardly a¤ected by including controls for parental background, for early mobility, and for the number of foreign students at the home university makes us con…dent that using the ERASMUS program as a source of exogenous variation is a credible identi…cation strategy to estimate the causal e¤ect of studying abroad on later labor market mobility.
One de…ning feature of our results is that the IV results are substantially higher than the corresponding OLS result. We interpret this …nding in terms of heterogeneity in returns: It is unlikely that all students will be a¤ected in the same way by the intervention of studying abroad. It is much more likely that the e¤ect of studying abroad itself varies across the student population. We follow Imbens & Angrist (1994) and interpret our estimates as a Local Average Treatment E¤ect (LATE): The IV results show the average e¤ect for the subgroup which has been a¤ected by the instrument. In the context of our instrument, this group is well-de…ned: It is the group of students who would not have studied abroad without the ERASMUS program, but study abroad when the ERASMUS is implemented. Since they are the students who have been a¤ected by the ERASMUS program, our estimates are of immediate interest to policy makers.
What are the characteristics of these switchers? In the absence of credit constraints, this will be the group of students for whom the cost of studying abroad is slightly above the returns without ERASMUS. The introduction of ERASMUS can be understood as a price change which makes the investment into studying abroad worthwhile for these marginal students. In the presence of credit constraints, some students will not be able to invest in studying abroad even though this investment o¤ers a positive return. These students are prevented from realizing the returns to studying abroad by being credit constrained. The following analysis suggests that credit constraints are likely to play a role. We follow Kling (2001) in interpreting the IV estimate as a weighted average of the causal e¤ect of studying abroad, where the weight of each subgroup j is given by the following formula:
Here w j is the sample fraction of each subgroup j, j is the variance of the instrumental variable for subgroup j conditional on all other regressors x, and (StudyAbroad) j is the impact of the ERASMUS instrument on the probability of studying abroad for subgroup j. The last term is obtained from estimating the …rst stage regression separately for each subgroup. 10 We use this decomposition to compute the corresponding weight for two subgroups: students who are credit contrained and a subgroup which is unlikely to be credit contrained. We proxy credit constraints with an indicator variable which takes the value 1 if the student ever received any federal …nancial assistance in the BAFOEG scheme during the course of study. In our sample, this is about 41% of all observations (see column (1) in Table 9 ). Here, we use the ERASMUS indicator variable as instrument. Not surprisingly, the overall proportion of students who study abroad is smaller for the credit-constrained group than for the non-credit constrained group, re ‡ecting di¤erences in investment behavior between these two groups. Interestingly, column (2) indicates that the …rst stage is stronger for credit constrained students: They react more strongly to the introduction of ERASMUS. This seems sensible as it indicates that credit-constrained students rely more heavily on the ERASMUS program.
Exposure to ERASMUS as measured by the conditional variance is similar between the groups (column (3)). Computing the resulting weights, column (4) states that the IV estimate places a weight of 54% on the group of the credit constrained students, which make up only 41% of the sample. This underlines that credit constrained students contribute disproportionately to our IV estimates of the e¤ect of studying abroad. Another possible explanation for …nding high IV returns lies in the very nature of our instrumental variable. ERASMUS promotes student exchange to Europe only. Our instrument therefore only a¤ects individuals who chose a European destination for their stay abroad. It is likely that moving costs are lower if an individual decides to work in a European country compared to a country outside Europe after …nishing her degree, since both geographic closeness as well as labor market integration will increase market transparency and reduce costs. The link between studying abroad and working abroad in the same region could therefore be stronger for graduates who have studied abroad in Europe. This of course is a valid argument only if individuals who study in a certain region are more likely to return to work in the same region. In the following we present some evidence to support this hypothesis.
In the following, we investigate whether individuals who have studied abroad return to work in the same country when they decide to work in a foreign country. There are a number of reasons why mobile graduates may be more likely to work abroad in the countries where they studied abroad before: During their study period abroad they may have obtained skills that are of particular relevance in that labor market, e.g. language skills, knowledge about the local labor market, or personal contacts which facilitate a match. On the other hand, it is possible that studying abroad a¤ects the probability of working abroad equally for di¤erent work destinations. This would be the case, for example, if studying abroad widens the horizon of the student generally and leads her to search for a job internationally, independent of where she studied before. Especially, studying abroad could operate as a stepping stone to increase the set of feasible destinations. This question is also highly relevant from a policy perspective: The ability of the ERASMUS scheme or other student mobility programs to achieve an integrated European labor market depends on the assumption that students who went abroad to study in Europe are internationally mobile after graduation, but remain in Europe.
Here we present descriptive evidence to address this question for the cohorts 1993, 1997, and 2001. 11 We again group location choices into Europe, US, and other areas, and restrict attention to students who work abroad. For each study abroad treatment and study abroad location, Table 10 shows the conditional probability of being in each work location. 6 How Studying Abroad A¤ects International Labor
Market Mobility
The results presented in the previous sections indicate that individuals who study abroad are more likely to work in a foreign country. It is interesting to understand how studying abroad a¤ects an individual's decision to migrate to a foreign country later in life. The HIS questionnaire asked individuals who had already worked abroad to give reasons for why they had chosen to do so. Unfortunately, this question was only administered to individuals from the 1997 graduation cohort. As our instrumental variables strategy relies on over time variation in scholarship availability we cannot apply it here. We therefore provide some summary statistics, which -if only suggestive -may shed light on the way studying abroad a¤ects later labor market mobility. Students who had worked in a foreign country for at least one month in the …ve years since graduation were asked to identify the reasons for their decision to work abroad. In Table 11 we present the percentage of the people who indicated that a certain reason had been important in their decision to work abroad. The table shows that the main reasons for working abroad are interest in foreign cultures, interesting o¤ers from abroad, and the initiative of the employer. We split the sample into those who complete all their university education in Germany and those who study abroad for some time during their undergraduate education. Interestingly, while the means are similar in some categories, there are a number of noteworthy di¤erences. Those who have studied abroad are more likely to indicate that their interest in foreign cultures has led them to seek employment abroad. It may be the case that studying in a foreign country increased the individual's taste for living abroad, which may in turn increase her probability of migrating later in life. Students who have studied abroad are also signi…cantly more likely to indicate that they chose to work abroad to be with their partner. The answers to this question may suggest that people who studied abroad may have met their partner while studying abroad and therefore consider to work abroad later in life. Of course, this di¤erence may also be driven by assortative mating with more mobile people having more mobile partners. The way this question was stated makes it impossible to distinguish between these alternatives. Meeting a partner abroad may, nonetheless, be a possible channel of the e¤ect of studying abroad. The summary statistics also indicate that those who have studied abroad are somewhat more likely to say that they work abroad because of better employment opportunities in the foreign labor market, where we obtain a p-value of 0.06 when we test for a signi…cant di¤erence in the means of the two groups for this response. It is possible that a stay at a foreign university makes it easier to realize opportunities in foreign labor markets, either because those who studied abroad have better information on the foreign labor market or because employers are more willing to o¤er employment to those individuals. Interestingly, rather than the employment outlook, it is the career prospects abroad where the means are signi…cantly di¤erent at the 1% level, suggesting that those with international study experience seem to be more likely to consider a career abroad.
The statistics presented here provide some suggestive evidence of how studying abroad may alter later international labor market mobility. Further research is necessary to get a better insight into the channels of the e¤ect of studying abroad on working abroad later on.
Conclusion
Using exogenous variation in scholarship availability, we are able to identify a causal e¤ect of undergraduate student mobility on later international labor migration. Our strategy exploits the introduction and expansion of the ERASMUS scholarship program. The extent to which students were exposed to the scholarship scheme varied widely. We exploit over time-changes in scholarship availability. Accounting for permanent di¤er-ences between di¤erent institutions, di¤erent subjects, and di¤erent graduate cohorts, our identi…cation relies only on di¤erential over-time change, and can be interpreted as a Di¤-in-Di¤ estimator. Our …rst-stage shows that the ERASMUS scheme in fact had a strong e¤ect on the students'decision to go abroad, which is not surprising given its scale. We show that the instrument is precise in that it only a¤ects the decision to study in Europe, but not in other locations. Our event study adds further credibility to our instrument, by showing that the probability of studying abroad is low and ‡at before ERASMUS is introduced, and increases strongly for those students a¤ected by the scholarship.
Our OLS results indicate that the group of students who studied abroad are about 6 percentage points more likely to work abroad later on, controlling for a set of background characteristics, institution and time …xed e¤ects. Our IV results are substantially higher than that, and indicate that the e¤ect of study abroad is between 15 and 20 percentage points. We also provide results which interact the instrument with the students'degree subject. That allows for a di¤erential e¤ect of ERASMUS in di¤erent subjects, and adds precision to the results. We interpret the di¤erence between OLS and IV as an indication of heterogeneity in e¤ects: The population which is a¤ected by our instruments reacts particularly strongly to the incentives of the mobility program. This Local Aver-age Treatment E¤ect (LATE) interpretation is of course of particular interest to policy makers, since it evaluates the e¤ect for the a¤ected subgroup. We show that individuals who are credit constrained are particularly a¤ected by the ERASMUS instrument. Our results suggest that educational mobility programs may have a potentially large role in a¤ecting students'behavior in their labor market mobility decision.
Do scholarship programs for student mobility induce outmigration of skilled young people? By showing that studying abroad increases the probability of working abroad later on, our evidence provides support for this hypothesis. There actually is some evidence that scholarship-providing institutions take induced outmigration seriously, and try to reduce cost of returning to the home country (through networking or …nancial support for a re-integration period) or explicitly condition support on the promise of return migration after the stay at a foreign university. While it would be of great interest to evaluate these policies explicitly, it is clear that they form a challenging undertaking: Return intentions change with time spent abroad (Dustmann 1996) , and our work underlines the view that migration patterns are complex.
Clearly, policy implications depend on the point of view. From an EU perspective, ERASMUS is successful in that this student mobility scheme appears to contribute to the development of an integrated European labor market. This is especially so if we take into account the descriptive evidence from the previous section that location choices are sticky, i.e. that mobile students tend to return to the region where they studied before. A national perspective may be more concerned with locating talented graduates within the national boundaries. In this case the assessment may be very di¤erent. We stress again that this is only part of the picture -a full 'cost-bene…t analysis'would have to take into account many other factors, including whether mobile workers return in the long run, how a country bene…ts from workers abroad, to what extent outmigration is o¤set by immigration, how the human capital of students is increased through the stay abroad, and how students value the experience of studying abroad.
There is another implication which is of interest to policymakers. Under the assumption that students from other countries behave similarly to those in our sample, an opportunity to attract talented graduates is to provide student exchange opportunities. Attractive universities and scholarship programs may yield a return through attracting students, part of whom will remain as skilled workers later on.
More generally, our work allows insights into the dynamic implications of educational mobility decisions. Our results indicate that the e¤ects of educational mobility programs go far beyond a¤ecting the decision to study abroad for some time period, but rather reach far into the labor market, and it will be interesting to follow the sample of graduates as their careers unfold. But already at this early stage our results indicate that even short-term mobility investments can lead to signi…cant further mobility investments later on. More generally, we shed light on long-run e¤ects of mobility investments, and the relevance of early mobility decisions. We also provide additional insights into student exchange mobility, a phenomena of worldwide increasing importance. While we take no side in the debate about brain drain versus gains from opportunities, we do think that our study provides important evidence to understand the link between educational exchange mobility and labor market mobility later on. 
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